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(57) PecJ>epaT: CnOC06 OHHCTKH 3arpH3HeHHbIX BOA 3aKJIK)HaeTCfl B npOBe^eHHH 

npouecca 3JieiapoKoaryjiHUHH, KOTopbiH ocymecTBjiaiOT noBTopHKHUHMnca 
UHKJiaMH, npH ocymecTBjieHHH Ka^oro m KOTopwx b 3JieKTpoKoaryjmTOp noAaK>T 
nopuHio 3arp)i3HeHHOH boam h CHanana uajx noBepxHOCTbio nopuHH 3arp«3HeHHOH 
BOAW co3AaioT nepBOHanajibHoe AaBjieHHe, Jie)Kamee b npe^ejiax ot 0,01 ao 0,1 
Mlla. 3aTeM b npouecce sJieicrpoKoaryjiHUH h noBbiuiaioT AaBjieHHe ao 3HaneHHH, 
jie^camHx b npeaeaax ot 0,1 ao 2,5 Mlla. Ilocjie 3Toro otboaat nopuHto 
o6pa6oTaHHOM boam h CHH^caioT AaBjieHHe ao nepBOHanajibHoro 3HaHeHHs, npH 
3tom yj<a3aHHbie uhkhw noBTopjiiOT c nacTOTOH, jieKameft b npeAe/iax ot 0,01 jxo 
0,0001 Tu. 
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CnOCOE OHHCTKH 3ArPJI3HEHHbIX BOfl 

06jiaCTb TeXHHKH 

HacToamee H3o6peTeHHe othochtch k o6jiacra ohhctkh boah, a 6ojiee 
tohho KacaeTca cnoco6a ohhctkh 3arpa3HeHHbix boa, b tom HHCJie ctohhmx boa h 
otxoaob npoMbiuineHHbix npeAnpHHTHfi. 

IlpeAiuecTByioiMHH ypoBeHb tcxhhkh 

B HacTonmee BpeMH npo6iieMa ohhctkh 3arpa3HeHHbix boa npnoSpeTaeT 
Bee 6ojTBiuee 3HaneHHe. KaK npaBHjio, Bee cTOHHbie boaw coAep>KaT uihpokhh 
cneicrp npHMeceft, b tom hhcjic He<J>TenpoAyKTbi, h onpeAenHTb 
npeHMymecTBeHHoe coAepacaHHe KaKoro-Jin6o KOMnoHeHTa AOCTaTOHHO cjiohcho. 

H3BecTHbie b HacToamee bpcmh mctoaw ohhctkh 3arpa3HeHHbix boa 
o6ecneHHBaioT jih6o HH3Kyio cTeneHb ohhctkh boabi npn AOCTaTOHHOH 

npOH3BOAHTeJIbHOCTH CII0C06a, JUi6o AOCTaTOHHO BblCOKyK) CTeneHb OHHCTKH, HO 
TOJIbKO B OTHOUieHHH OTACJlbHblX npHMeceft, JIH60 BblCOKyK) npOH3BOAHTeJlbHOCTb 

npH yAOBJieTBOpHTejibHOM KanecTBe, ho c bwcokhmh 3HepreTHnecKHMH h 

3KOHOMHHeCKHMH 3aTpaTaMH. 

Oahhm H3 caMbix pacnpocTpaHeHHbix cnoco6oB ohhctkh 3arpH3HeHHbix 
boa HBJifleTC^ npouecc 3JieKTpoKoaryjiauHH, KOTopwii ocymecTBjiHioT b 
HenpepwBHOM noTOKe onnmaeMOH boabi. 

H3BecTeH 3JieKTpoKoaryjiHUHOHHbiH cnoco6 ohhctkh OTpa6oTaHHOii 
BOAbi (3a«BKa WO 99/26887), 3aKJiK>HaiomHHCfl b tom, hto b aneKTpoKoaryjiHTop, 
npeACTaBJiHFomHH co6oh repMeranHyio eMKOCTb, b kotopoh baojib abhhcchhh 

3arpH3HeHHOH 5KHAKOCTH yCTaHOBJieHbl 3JieKTpOAbI, b nenpepbiBHOM pexcHMe 

noAaiOT 3arp«3HeHHyio BOAy . 

H3BecTeH TaK^ce cnoco6 3JieKTpojiHTHHecKoft o6pa6oTKH 3arpa3HeHHOfi 
BOAM (US 5,531,865 A), 3aKJnoHaiomHHCH b tom, hto npeABapHTejibHo 



WO 03/086982 




PCT/RU02/00563 



2 

ocymecTBJiaiOT oca>KAeHHe KpynHbix Hacrau npHMecefi h npOBojurr npouecc 
ajieiopoKoaryjiHUHH 3arp*3HeHHOH boam. 

Uojx fleflcTBHeM npHJioaceHHoro HanpaxceHHH MeacAy 3JieKTpoAaMH 

C03AaeTCH nOTOK HOHOB, KOTOpbie COeAHHflK>TCfl CO B3BeilieHHbIMH MaCTHUaMH H 

o6pa3yioT xnonbH, oceAaiomHe b hhhchk>k> nacrb cmkocth 3JieKTpoKoarynHTOpa. 

B npouecce 3JieiapoKoaryjiflUHH npoHCXOAHT naccHBauHH njiacraH 
3JieKTpoAOB h yMeHbineHHe noTOKa hohob, hto npHBOAHT k chhtkchhio 

3<j)(|>eKTHBHOCTH OHHCTKH 3arpH3HeHHbIX BOA- 

H3Bec™a rpynna mctoaob ohhctkh 3arpa3HeHHbix boa, b KOTopbix 
npouecc 3JieKTpoKoaryjwuHH ocymecTBJiaiOT noA BaKyyMOM npn HenpepbiBHoii 
noAane 3arpn3HeHHOH boa&i b 3JieKTpoicoaryjiHTop. Ilocjie 3aBepuieHHa npouecca 
3JieKTpoKoaryjTHUHH ocymecTBJiflioT AonoJiHHTeJibHbie 4>H3HHecKHe h/hjih 
xHMHHecKHe B03AeHCTBH«, HanpaBjieHHbie Ha noBbimeHHe KanecTBa OHHmeHHOH 

BOABI. 

ComacHO OAHOMy H3 H3BecTHbix cnoco6oB OHHCTKH 
He$Te3arpH3HeHHbix CTOHHbix boa (naxeHT P<t> Xs 2146655) ocyiuecTB/iaiOT 
3jieKTOKoaryjiHUHK> noA BaKyyMOM, nocne Hero BOAy noABepraiOT cenapauHH b HK- 
cneKTpe c yAejibHoft MOUjHOCTbK) HarpeBa 0,1-10,0 kBt/ m 3 h npH AaBJieHHH 0,002- 
0,07 Mlla. 

B npouecce 3JieiapoKoaryjiflUHH noA BaKyyMOM noBbiinaeTca CTeneHb 
AecTa6HJiH3auHH kojijiohahoh chctcmw 3a cneT h3mchchh5i AaBJieHHH 

He4>TenpOAyKTOB. TlpH 3TOM CHHHCaeTCH paCTBOpHMOCTb He^TenpoAyKTOB B boas m 

npoHcxoAHT BHAejieHHe yrjieBOAopoAOB c o6pa30BaHHCM onTHHecKH hcoahopoahoh 

>KHAKOCTH, COCTO^meH H3 OCHOBHOH (J)a3bl (BOAbl) H MC AKOAH CnepCHOH 

reTeporeHHOH (j)a3bi c cymecTBeHHO pa3AHHHbiMn K03(|)4>HUHeHTaMH norjiomeHHH 
H3JiyneHHH HK- cneKTpa. MeJiKOAHcnepCHaa 4>a3a yrjieBOAopoAOB mhtchchbho 
HarpeBaeTca 3a cneT norjiomeHHH H3JiyHeHHH HK cneiopa c nocjieAyKHUHM 
neperpeBOM boaw b BanyyMe ao o6pa30BaHHH napoBOfi 4>a3bi Ha MeHC<t>a3HOH 
rpaHHue BOAa - ymeBOAopoAbi BOKpyr nacTHu yrjieBOAopoAOB. llpH 3tom b BOAe 
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ocTaioTCH ynieBOflopoflbi, o6jiaAaiomHe bbicokoh cTeneHbio pacTBOpHMOcra, 
yaaneHHe KOTopbix AOCTHraerca nocneAyiomHM 030HHp0BaHHeM. 

O^HaKO b npouecce 3JieKTpoKoaryjrauHH nponcxoAHT yMeHbiueHne 

TOKa KOaryjMUHH B 3aBHCHMOCTH OT BpCMCHH pa60TbI 3JieKTpO < aOB, BbinOJIHeHHEIX B 

BH^e nnacTHH, hhmmh cnoBaMH, nponcxoAHT «naccHBauHH» nnacTHH. Ilo 
o6menpMH«TOMy mhchhio CHHTaeTca, hto naccHBaunfl nponcxoAHT 3a cneT 

IIOKBJieHHM OKCHOTOH I1JICHKM Ha nOBepXHOCTH IlJiaCTHH, HTO TipHBOAHT K 

yBejiHneHHK) conpoTHBJieHHH h, cjreAOBaTejibHO, k yMeHbiueHHio TOKa KoaryjiauHH , 
npHBOflaujero b pe3yjibTaTe k chvdkchhio 3(})(|>ckthbhocth Bcero npouecca ohhctkh 

CTOHHblX BOA- 

TaK^ce H3BecTeH cnoco6 ohhctkh He$TecoAep>KamHX CTOHHbix boa 
(naTeHT PO Jte 2140880), 3aioiK)HaK>mHHCH b tom, hto ocymecTBjiaiOT 
3^eKTpoKoaryjiKUHio itoa BaKyyMOM, nocjie nero nocjieAOBaTejibHO npn AaBJieHHH 
0,002 - 0,07 MlTa npoBOAHT cenapaunio boabi b rpaBHTaunoHHOM none npn 
OTHOiueHHH nnoma^H BaKyyMHpyeMOH noBepxHOcra boabi k ee o6*beMy 0,2 - 1,0 h 
4>jiOTauHio b nojie 3jieKTpoMarHHTHoro H3JiyneHHa HK - cneiapa npn AJiHHe bojihbi 
8* 10* 7 -5 • 10' 5 m. 

ITpH npoBeAeHHH cenapauHH b rpaBHTaunoHHOM nojie 
He(f)Te3arpH3HeHHbix ctohhwx boa, coaepacamnx B3BecH, TBep^we nacTHUbi h 
yrjieBOAopoAbi c cymecTBeHHO pa3AHHaioiJUHMHCfl yaejibHbiMH BecaMH h 

OTJIHHHblMH OT yAeJIBHOrO Beca BOAbI, npOHCXOAHT <^OpMHpOBaHHe nOTOKOB Mace 

BbiAenHeMbix npHMecen b npoTHBonono>KHbix HanpaBJieHHax. Taacejibie npHMecn 
(B3BecH, necoK h T.n.) ABHHcyTca b o6*beMe boaw b HanpaBjieHHH no/ia rpaBHTauHH h 
co6HpaK>TCH Ha AHe c noMOinbio H3BecTHbix npHcnoco6neHHH, a JierKHe npHMecn 
co6HpaioTCH Ha noBepxHoc™ boabi. 

riocne cenapauHH boabi ot npHMecett c pa3JiHHHbiMH yAejibHbiMH 
BecaMH npoBOAflT 4>JiOTauHio b none sneKTpoMarHHTHoro H3JiyneHHH HK-cneKTpa h 
BbiAejieHHe npHMecefl c 6jih3khmh no 3HaneHHK) yAejibHbix BecoB, ho c 

pa3AHHHbIMH TenJ!0$H3HHeCKHMH CBOftCTBaMH, OTJIHHHblMH OT CBOHCTB BOAbl. 
CyiUHOCTb (J)^OTaUHOHHOH 06pa60TKH COCTOHT B TOM, HTO MeJIKOAHCIiepCHafl 
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reTeporeHHaa <J)a3a hhtchchbho HarpeBaeTca 3a cneT noraomeHHa 3HeprHH 
MarHHTHoro nojia b yica3aHHOM iiHana30He juihh bojih HK cneicrpa &o 
TeMnepaTypbi, o6ecneHHBaiomeH neperpeB som>i c o6pa30BaHHeM napoBOH <|>a3bi Ha 
Me)K(j)a3HOH rpaHHue. 

onHcaHHoro cnoco6a ohhctkh TaKxce xapaKTepHO cHH^ceHHe TOKa 
KoaryjwuHH, npHBOflfliuero, KaK h b onHcaHHOM paHee cnoco6e, k chh^chhio 

3(J)4)eKTHBHOCTH npOIjeCCa OHHCTKH. 

TaKace H3BecTeH cnoco6 ohhctkh He<|>Teco,aep>KamHX ctohhbix boa 
(naTeHT PO N° 2120411) , HBJiJiiomHHCH HaH6onee 6jih3khm tcxhhhcckhm 
pemeHHeM h 3aKJiK)HaiomHHCK b tom, hto npOBOflHT 3JieKTpoKoaryjwuHK> ctohhbix 
boa, KOTopyK) ocymecTBJiHK>T npn AaBJieHHH najx noBepxHOCTbio BOflbi ot 0,01 ao 
0,05 Mlla, a 3aTeM nponycKaiOT Boay nepe3 cop6eHT, b KanecTBe KOToporo 
Hcnojib3yK)T nojiHaKpHJiaMHAHoe bojiokho. #jih noBbiineHHJi CTeneHH ohhctkh b 
onncaHHOM cnoco6e Ha ero 3aKJiK>HHTejibHOH CTa^HH ocymecTBJiaioT 

030HHpOBaHHe BOflbl. 

KaK 6bmo OTMeneHO Bbiuie, CTOHHbie sojxbi coflep)KaT npHMecH, 
pa3JiHHaiomHeca no yaejibHOMy Becy h Tenjio4>H3HHecKHM CBOHCTBaM. YKa3aHHbifi 
cnoco6 HMeeT orpaHHHCHHyio c^epy ttphmchchhh, t.k. b hcm He npeaycMOTpeHO 
AH4>$epeHUHpOBaHHoro bo3Achctbhh Ha pa3JiHHHbie npHMCCH, hto npHBOAHT k 

HeAOCTaTOHHO BblCOKOft a^^eKTHBHOCTH OHHCTKH CTOHHbDC BOA. Il03T0My 3TOT 
CnOCOS MO^CeT 6bITb npHMeHeH K CTOHHbIM BOflaM, COCTaB KOTOpblX H3BeCTeH H 
AOCTaTOHHO CTa6HJieH. 

KpoMe Toro, Hcnojib30BaHHe b KanecTBe cop6eHTa noJiHaKpHJiaMH^Horo 
BOJiOKHa Tpe6yeT nacTOH ocTaHOBKH npoqecca h 3aMeHbi cop6eHTa, t.k. 
noJinaKpHJiaMHAHoe bojiokho sbjihctch pacxo^yeMbiM MarepHanoM h b npouecce 

3KCnJiyaTaUHH CaMO CTaHOBHTCH HCTOHHHKOM BTOpHHHOrO 3arpH3HCH HH . 

030HHpOBaHHe HBJIfleTCfl MaJ1034>4)eKTHBHOH OnepaUHeft flJIH OHHCTKH, 

oflnaKO 3aTpaTbi Ha ee npoBeaeHne BecbMa cymecTBeHHbi, hto npHBO^HT k 

yAOpO^CaHHK) TCXHOJIOrHH npH He^OCTaTOHHO BblCOKOH CTeneHH OHHCTKH h Manoii 

npoH3BOAHTejibHOCTH o6opyaoBaHHfl. 



WO 03/086982 




PCT7RU02/00563 



5 

Hapaziy c nepeHHCjieHHbiMH Bbime oco6chhocthmh cnoco6a HMeeT 

MeCTO CHH^CeHHC 3(j)<i>eKTHBH0CTH OHHCTKH CTOHHblX BOA, o6yCJIOBJieHHOe 

naccHBauHefi pa6oTbi njiacTHH b npouecce sjieicrpoKoaryjiHUHH, o hcm 6bi/io 
noApo6HO cKa3aHO Bbiuie. 

KaK h b onHcaHHbix paHee H3BecTHbix cnocoGax 3JieKTpoKoaryjiHUHK> 
ocymecTBJiHiOT npH iioctohhhom om j^aBjieHHH b HenpepbiBHOM noTOKe onnmaeMOH 
boabi. 

PaCKpblTMe H306pCTCHHH 

B ocHOBy h3o6pctchhh noJioaceHa 3a^ana pa3pa6oTaTb cnoco6 ohhctkh 
3arpH3HeHHbix boa, b KOTopoM 3a cneT noAAepacaHHH TOKa KoaryjuiuHH Ha 3£maHHOM 
ypoBHe aocTHrajiacb 6bi CTa6HJiH3auH5i npouecca 3JieKTpoKoaryjiauHH, hto 
o6ecneHHBajio 6bi BbicoKyio CTeneHb ohhctkh 3arpa3HeHHbix boa aji* ninpoKoro 
cneKTpa coAep>KaiHHxca b hhx npHMeceft. 

nocraBJieHHaa 3aAana peuiaercfl tcm, hto b cnoco6e ohhctkh 
3arp«3HeHHbix boa, BKjiiOHaiomeM 3JieKTpoKoaryjmuHK> Ha3BaHHbix boa, corjiacHO 
H3o6peTeHHK), npouecc 3JieKTpoKoaryji*UHH ocymecTBJiaioT noBTopjnoiuHMHCH 
UHKJiaMH, npn ocymecTBneHHH KaacAoro H3 KOTopbix b 3jieKTpoKoaryjiHTOp noAaioT 
nopuHio 3arpa3HeHHoft boam, HaA noBepxHOCTbio KOTopoft co3AaioT 
nepBOHanajibHoe AaBJieHHe, jieacamee b npeAejiax ot 0,01 ao 0,1 Mlla, h 
ocymecTBn«K)T 3JieKTpoKoaryjmuHK), a 3aTeM noBbiuiaiOT AaBJieHHe ao 3HaneHHH, 
jieacamnx b npeAe/iax ot 0,1 ao 2,5 Mlla, nocjie nero otboaht nopuHio 
o6pa6oTaHHOH boaw h cHH^caiOT AaBJieHHe ao nepBOHanajibHoro 3HaneHHfl, npH 
3tom yKa3aHHbie uhkjim noBTopaiOT c nacTOTOH, jie>KameH b npeAenax ot 0,01 ao 
0,0001 ru 

3a cneT uHKJiHHHoro H3MeHeHHH AaBJieHHH b npouecce 
sneKTpoKoaryjiHUHH nponcxoAHT onncTKa njiacTHHbi aHOAa ot npHJinnaHH* 
3jieKTpoJiH3Horo ra3a, hto npHBOAHT k hckjuohchhio npouecca naccHBauH h aHOAa 
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h cTa6miH3auHH BejiHHHHW TOKa KoaryjwuHH Ha ypoBHe 3HaneHHH, HMeiomero 
MecTO b Hanajie npouecca 3JieicrpoKoaryjiflUHH. 

no cpaBHeHHio c H3BecTHMM cnoco6oM, b kotopom naccHBauHH aHO^a 
npoHCXOflHT b cpcaneM nepe3 Tpoe cyTOK HenpepwBHOH pa6oTbi ycTaHOBKH, b 
npcoJiaraeMOM cnocoSe tok KoaryjmuHH yMeHbiuaeTCH JiHiiib Ha 10%, hto 
no3BonneT noBbicHTb npoHSBO/urrejibHOCTb ycTaHOBKH 6e3 yxyflmeHHH KanecTBa 

OHHUXeHHOH BOflbl. 

L[ejiecoo6pa3HO, HTo6bi nocjie ajieicrpoKoaryjiKUHH ocymecTBjrajiH 
rpaBHTauHOHHyio cenapauHio o6pa6oTaHHOH bojxbi npH aaBJieHHH 0,1-2,5 Mlla hjih 
ocymecTBJi^jiH cenapaiwio o6pa6oTaHHoft boaw b HK - cneicrpe 
3JieicrpOMarHHTHoro H3jryneHHH c yaeJibHofi MomHOCTbio HarpeBa 0,1-^10 kBt/m 3 . 

YKa3aHHbie TexHononiHecKHe npaeMbi, ocyiuecTBJiaeMbie nocne 
npouecca 3JieKTpoKoaryjiHUHH c H3M6H^ioluhmch aaBneHHeM, iio3bojihiot nojiyHHTb 
3a^aHHbie noKa3aTeJiH omhctkh 3arpa3HeHHOH BOflbi b 5-6 pa3 6biCTpee, hqm b 
H3BecTHbix cnoco6ax. 

KpaTKoe onHcaHHe HepTenceH 

B jDiajibHeHuieM H3o6peTeHHe noflCHaeTCH onHcaHHeM KOHKpeTHbix 
BapnaHTOB ero BbinojmeHHH, npHMepaMH h conpOBOK^aiomHMH nepTeacaMH, Ha 
KOTopbix: 

<I>Hr.l H3o6pa)KaeT rpa<j)HK h3MCHchhh aaBJieHHH b npouecce 
3jieKTpoicoaryjiflUHH; 

<I>Hr.2 - rpa^HK H3MeHeHHH TOKa KoaryjinuHH b npouecce 
3 jieiapoKoaryjiflUHH . 

JlyniUHH BapHaHT ocyiuecTBJieHHH H3o6peTeHHa 

riaTeHTyeMbift cnoco6 ohhctkh 3arpH3HeHHbix boa ocymecTBjiaeTCH 
arceayioiUHM o6pa30M. 
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B sjieiapoKoaryjiHTop, npeACTaBJijnoiAHH co6oft repMeraHHyio eMKOCTb 
c ycTaHOBJieHHMMH b ee HHHCHefi Mac™ 3JieKTpOAaMH, c noMombio BaKyyMHoro 
Hacoca no^aiOT nopunio 3arp«3HeHHOH boam, najx noBepxHOCTbio KOTopofi 
co3AaK)T nepBOHanajibHoe AaBJieHHe, BejiHHHHa KOToporo jiokht b npcaenax ot 
0,01 jxo 0,1 Mlla. 

3aTeM HaHHHaiOT 3JieKTpoKoaryji*UHK>, b npouecce KOTopofi 
noBbimaiOT ^aBjieHHe najx noBepxHOCTbionopuHH 3arpH3HeHHoii boabi no 
3HaneHH5i, BejiHHHHa KOToporo jiokht b npe^enax ot 0,1 ao 2,5 Mlla. 

MHHHMajibHoe 3HaneHHe AaBJieHHfl onpeAeJiaeTCH TexHOJiorHHecKHMH 
B03M0>KH0CTflMH BaKyyMHoro o6opy^OBaHH«, a MaKCHMajibHoe 3HaneHHe - 

npOHHOCTHblMH XapaKTepHCTHKaMH o6opyAOBaHH^ TeXHOJIOrHHeCKOH yCTaHOBKH. 

B tom cjiynae, ecjiH ocymecTBJunoT OHHCTKy chjibho 3arpH3HeHHbix 
boa, to MHHHMajibHoe 3HaHCHHe nepBOHanajibHoro AaBJieHHa ycTaHaBJiHBaioT 0,01 
Mlla, a MaKCHMajibHoe - 0,1 Mlla. IlpH ohhctkc cjia6o 3arp*3HeHHbix boa 
MHHHMajibHoe 3HaneHHe AaBneHHfl Bbi6HpaK>T paBHbiM 0,1 Mlla, a MaKCHMajibHoe 
- 2,5 Mlla. 

OnTHMajibHbie 3HaneHHa HHamero h BepxHero 3HaneHHH AaBJieHHfl 
onpeaejifleTCH 3KcnepHMeHTajibHO zuih KOHKpeTHoro rana 3arpa3HeHHbix boa. 

Ilocjie aocthhcchhh MaKCHMajibHoro 3HaneHH)i AaBJieHHH 
ocymecTBJiaioT otboa nopunw o6pa6oTaHHOH boaw H3 3JieKTpoKoaryjiJiTopa, 
3aBepiuaH oahh uhkji npouecca ohhctkh. 

3aTeM BHOBb noHH>KaioT aaBJieHHe b 3JieKTOicoaryjiaTope ao 
nepBOHanajibHoro 3HaneHHa h noBTopnioT npouecc b onncaHHofl Bbiuie 
nocjieAOBaTejibHocra. 

TaKHM o6pa30M, b otjihhhc ot H3BecTHbix cnoco6oB, naTeHTyeMbiH 
cnoco6 ocymecTBJiaeTCH noBTopaioinHMHCH UHKJiaMH, b *ca>KAOM hx KOTopwx npn 
o6pa6oTKe oahoh nopuHH 3arp*3HeHHOH boabi AaBJieHHe H3MeHHiOT ot 

MHHHMaJlbHOrO AO MaKCHMaJIbHOrO, HTO HJlJIIOCTpHpyeTCH rpa(|)HKOM, 

npHBeAeHHbiM Ha 4>Hr.l. 
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H3BecTHO, hto b npouecce aneicrpoKoaryxwuHH nponcxoAHT 
yicpynHeHHe coAepacamwxca b 3arpH3HeHHbix BOAax nacTnu npHMecefi h oceAaHHe 
hx b hh)khk)K> nacTb eMKOCTH, a TaKace yMeHbineHne TOKa KoarynnuHH b 

3aBHCHMOCTH OT BpeMCHH pa60TbI 3JieKTpOAOB. 

KaK 6bijio onncaHO Bbiuie, CHHTaeTca, hto chhkchhc Toxa xoaryjiauHH 
npoHCxo^HT 3a cneT no^BJieHHH okchahoh njieHKH Ha noBepxHOCTH nnacTHH, 
npHBOAmuefi k yBejiHneHHK) 3JieKipHHecKoro conpoTHBJieHHH. 

O^HaKO, aBTopaMH 3KcnepHMeHTajibHO 6buia ycTaHOBJieHa h HHan 
npHHHHa yMCHbiiiCHHH Toxa KoaryjwuHH, KOTopan b 6ojibmeH cTeneHH bjihhct Ha 
3$(|)eKTHBHOCTb npouecca ohhctkh 3arp*3HeHHbix boa, neM noHBJieHHe Ha 

nOBepXHOCTH 3JieKTpO^OB OKCHAHOH IIJ1CHKH. 

3to o6*bHCHHeTCH TeM, hto nepefl HananoM npouecca 
3JieKTpoKoaryjiHUHH njiacTHHbi aHOAa h KaTOAa rjia^KHe; b npouecce 3KcnjiyaTauHH 
njiacTHHa aHOAa Bbipa6aTbiBaeTca, npnneM HepaBHOMepHO, h ee noBepxHOCTb 
CTaHOBHTCH uiepoxoBaTOH. 3a cneT 3neKTpojiH3a boam bo BnaAHHax o6pa3yioTCH 
ny3bipbKH ra3a, KOTOpbie co3AaK>T ra30Byio 3aBecy h nacranHo otacuhiot 
noBepxHOCTb aHoaa ot boah. B cbjbh c tcm, hto npoBOAHMOCTb ra3a cymecTBeHHO 
MeHbiue npoBOAHMOcra boabi, a Taioice 3a cneT yMeHbuieHHH aKTHBHOH nnoiuaAH 
noBepxHOCTH aHOAa nponcxoAHT CHnaceHHe Toxa KoaryjiauHH. 

IlpH HH3KOM AaBJTeHHH HaA nOBepXHOCTbK) BOAbI npOHCXOAHT 

yBejiHHeHHe ny3bipbKOB ra3a. 3th ny3bipbKH yBejiHHHBaiOTCfl b o6i»eMe, 
npHo6peTaK)T 6ojn>uiyio nnaBynecTb h oTpbiBaioTCH ot noBepxHOCTH aHOAa. TaKHM 
o6pa30M noBepxHOCTb aHOAa OHHiuaeTca h ero axTHBHan njromaAb yBejiHHHBaeTca, 
HTO npHBOAHT K nOBblllieHHK) Toxa KoaryjisuHH. 

*Iepe3 onpeAejieHHoe BpeMH BHOBb HaHHHaeTCH aKTHBHoe o6pa30BaHHe 
ny3bipbKOB ra3a, npHBOA^mee k yMeHbiueHHio TOKa KoaryjinuHH. 

JJjw HCKjHoneHHH yKa3aHHoro 3<t><t>eKTa yBejiHHHBaioT AaBJieHHe, hto 

npHBOAHT K CHCHMaHHK) ny3bipbKOB B03Ayxa, H, KaK CneACTBHe, - K yBeJIHHeHHK) 

aKTHBHOH njiotuaAH aHOAa. 
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3a CHCT UHKJmHHOrO H3MCHeHHH iiaBJieHHH npOHCXOiXHT OHHCTKa 

nJiacraHbi aHOAa ot npmiHnaHHfl 3JieKTpojiH3Horo ra3a, hto npHBOAHT k 
HCKJnoneHHK) npoqecca naccHBauMH aHOfla h CTaGnjuoauHH bcjthhhhm TOKa 
KoaryjiHUHH Ha ypoBHe 3HaneHHH, HMeiomero mccto b Hanane npouecca 
3 jieKTpOKoary jwuhh . 

HacTOTa H3MeHeHHH ziaBJieHMK onpeflejmeTca npoH3BOAHTejibHOCTbio 

yCTaHOBKH H KOHTpOJIHpyeTCfl no 3HaHCHHK) TOKa KoaryjiauHH - neM Bbiiue 

npOH3BOiXHTejibHOCTb ycTaHOBKH, TeM 6ojibme nacTOTa h3mchchhh oro aaBJieHHH. 

3KcnepHMeHTajibHo ycTaHOBneHO, hto nacTOTa h3mchchhh AaBJieHHH 
jiokht b npeaejiax ot 0,01 no 0,0001 Tu. 

npH 3HaneHHH aaBJieHHH HHace 0,01 Mlla npoHcxo^HT hhtchchbhoc 
ra30BbmeneHHe, hto cymecTBeHHO H3MeH5ieT AHHaMHKy abhjkchhh noTOKOB npH 
MacconepeHOce nacrau npHMeceft, t.k. K03(J)4)HUHeHT ra30HanojiHeHHJi Bbiuie 0,3. 

IIpH 3HaneHHH aaBJieHHH Bbime 2,5 Mlla npaKTHHecKH He nponcxoAHT 
y^aJieHHe ra30B, hto ocTaHaBJiHBaeT npoueccbi oKHCJieHHH-BOCcTaHOBjieHHfl b 
npH3JieKTpoAHOM npocTpaHCTse. 

JJjix HjuiiocTpauHH npeHMymecTB npczyiaraeMoro cnoco6a Ha $vir.2 

IIpHBefleH rpa(|)HK H3MCHCHHH nJIOTHOCTH TOKa KOaryJlflUHH B 3aBHCHMOCTH OT 
BpCM6HH pa60TbI yCTaHOBKH, Ha KOTOpOM npHBe^eHbl KpHBbie H3MeHeHHH 

njiOTHOc™ TOKa b cootbctctbhh c npefljiaraeMbiM cnoco6oM (cnjiouraaa jihhhh) h 
b cootbctctbhh c cnoco6oM no npoTorany (nyHKTHpHan jihhhh). Ilo och op^HHaT 
OTJio>KeHbi 3HaneHHH nnoTHOCTH TOKa KoarynnuHH p= Jk/Sn, rae Jk - tok 
KoaryjiHUHH, Sn - njioma^b njiacraHbi 3JieKTpoaa. 

KaK bhaho H3 npHBe^eHHoro rpa^HKa, naccHBauHH aHo^a npOHCxoflHT 
nepe3 3,5 cyTOK HenpepbiBHoro npoBeaeHHH cnoco6a, b to BpeMH KaK b 
cooTBeTCTBHH c npejuiaraeivibiM cnoco6oM 3a yKa3aHHoe BpcMH njioraocTb TOKa 
KoarynnuHH yMeHbinaeTca Bcero Ha 10%, hto Harji^Ho AOKa3biBaeT 
npeHMymecTBa npejyiaraeMoro cnoco6a no cpaBHeHHK) c H3BecrabiMH. 

B cooTBeTCTBHH c npe/inaraeMbiM cnocoSoM nocjie 
3jieKTpoKoaryjMUHH npoBoj^HT rpaBHTaimoHHyio cenapauHK) bo^w npH aaBjieHHH 
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0,1-2,5 Mlla hjih ocymecTBjMKDT cenapauHK) boam b HK- cneicrpe 
3JieKTpoMarHHTHoro H3JiyHCHHH c yaejibHOH MOiUHOCTbio HarpeBa 0,1-^10 kBt/m 3 . 

riepByio H3 Ha3BaHHbix onepaunft ocymecTBJiHKrr b tom c/iynae, ecjin 
HMeioTCH ^ocTaTOHHbie eMKOCTH ffjisi ^JiHTejibHoro OTCTaHBaHHfl BOj^bi nocjie 
npoBeaeHHH 3JieKTpoKoaryjiHUHH. 

B tom cjiynae, ecjin npouecc cenapaunn Heo6xo£HMO ycicopHTb, 
Hcnojtb3yK)T BTopyio H3 Ha3BaHHbix onepauHH. Ilpn 3tom jxsw co3AaHHH nojw 
3jieKTpOMarHHTHoro H3JiyneHHH HK- cneiapa Hcnojib3yK>T KBapueBbie 
TepMOH3JiyHaTejiH, (J>opMHpyiomHe jiyHHCTbin noTOK b o6nacTH HH^paKpacHoro 
H3JiyHCHHH npH AJiHHax bojih, HaH6onee 34>$eKTHBHo B03fleHCTByiomHx Ha npouecc 
4>jiOTauHH h o6ecnenHBaiomHe MaKCHManbHbiH K03<t><i>HUHeHT nomomeHHfl 3HeprHH 
H3JiyHeHH« ajih MejiKOAHcnepcHoft reTeporeHHOH (J>a3bi h MHHHMajibHbiH njin boam. 

JXjw cpaBHHTejibHoro aHajiH3a npe^jiaraeMoro h H3Bec™oro cnoco6oB 
HH^ce npHBO^HTca pe3yjibTaTbi ncnbiTaHHH npouecca ohhctkh 3arpH3HeHHbix boa 
oaHHaKOBoro cocTaBa b aj^eKBaTHbix ycjiOBHHX. 

B Ta6jiHue 1 npeACTaBJieHbi pe3yjibTaTbi cpaBHHTejibHbix HcnbrraHHH 

Cn0C060B OHHCTKH He^TCCOflep^amHX CTOHHbDC BOA. 



Ta6jiHixa 1 



Cnoco6 


Coaep>KaHHe HecjyrenpoflyKTOB, Mr/ji 


HCXOAHOe 


noane 
BjieicrpoKoary 

-JIH1IHH 


noane rpaBHTauHOHHoro pa3AejieHHfl 


1 Mac 


2 Mac 


12 nac 


npejuiaraeMbm 

npOTOTHn 


10±2 
10±2 


0,5±0,2 
1,110,3 


0,4±0,1 
0,9±0,2 


0,3±0,1 
0,7±0,2 


0,05±0,01 
0,3±0,1 


ripeflnaraeMbifi 

flpOTOTHn 


3000±30 
3000±30 


0,6±0,3 
1,7±0,3 


0,5±0,1 
1,2±0,3 


0,3±0,1 
1,0±0,2 


0,05±0,01 
0,7±0,1 
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H3 Ta6jmm>i 1 bhaho, hto npeAJiaraeMbiH cnoco6 no3BOJifleT 

OCymeCTBJIHTb OHHCTKy BOA C OTHO CHTC JTbHO HeGoJIbUIOH CTeneHbK) 3arpH3HeHHOCTH 

(HanpHMep, JiHBHeBbie ctokh ot A3C, flBjiJnomnecH ochobhbim opHeHTHpoM Jinn 

OUeHKH 3$(|)eKTHBH0CTH CnOC060B OHHCTKH), TaK H CHJIbHO 3arpa3HeHHbix BOA 

(HanpHMep, JibfljibHbie ctokh cyaoB). CoAepacaHHe He<J)TenpoAyKTOB nocjie 
rpaBHTauHOHHoro pa3AejieHH>i b cooTBeTCTBMH c npeflnaraeMbiM cnoco6oM 
AocTHraeT BeaHHHHbi 0,3 mt/si nepe3 2 naca, b to BpeMJi, b cootbctctbhh c 
npoTOTHnoM TaKHe ace noKa3aTejiH aocth raiOTCH nepe3 12 nacoB. npn 3tom ajih 
cHJibHO 3arpH3HeHHbix boa b cootbctctbhh c npoTOTH noM cTeneHb ohhctkh 0,05 
mt/ji Boo6iue He AocraraeTCH. 

B Ta6jiHue 2 pe3yjibTaTbi ohhctkh He^TecoAep^camnx CTOHHbix boa npn 

pa3J!HHHbIX ^aBJieHHHX. 



Ta6jiHua 2 



flaBjieHne mix 

IlOBepX HOCTbK) BOflbl, 

Mfla 


CoAep>KaHHe He(J)TenpoAyKTOB, Mr/ji 


HCXOAHOe 


nocjie 
3JieKTpoKoary 

-JlflUHH 


nocjie rpaBHTauHOHHoro pa3Ae.neHHJi 


1 Mac 


2 nac 


12 nac 


npOTOTHFl 


0,01 
0,02 
0,05 
0,1 


10±2 


2,1±0,3 
1,I±0,3 
1,3±0,3 
2,0±0,3 


0,5±0,1 
0,6±0,1 
0,7±0,1 
1,2±0,1 


0,3±0,l 
0,4±0,1 
0,5±0,1 
0,7±0,1 


0,3±0,1 
0,2±0,1 
0,2±0,1 
0,5±0,1 


Ilpeana- 
raeMbiR 
cnocoG 


0,01-0,1 
0,02-0,1 
0,05-0,1 
0,05-0,25 


10±2 


1,7±0,1 
0,8±0,1 
0,9±0,l 
1,8±0,1 


0,6±0,1 
0,5±0,1 
0,5±0,1 
0,7±0,1 


0,4±0,1 
0,3±0,1 
0,4±0,1 
0,5±0,1 


0,15±0,01 
0,05±0,01 
0,1 ±0,01 
0,2±0,1 



KaK bhaho H3 npHBeaeHHOH Ta6jiHUbi 2, nepe3 12 nacos 
rpaBHTauHOHHoro pa3AeJieHHn noKa3aTejiH no npe^JiaraeMOMy cnoco6y b 2 pa3a 
Bbiuie, neM no H3BecTHOMy cnoco6y. FIpH 3tom HaHJiynniHe noKa3aTejiH 
AocraraioTCH npn 3HaHeHHH AaBJieHHH b Hanajie npouecca 0,05 Mlla. 

B Ta6/iHue 3 npHBeAeHbi pe3yjibTaTbi ohhctkh 3arp«3HeHHbix boa npn 

pa3AHHHbIX AaBJieHHHX. 
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Ta6;iHua 3 



AaaejieHHe najy 


Coiiep>KaHHe B3BeuieHHbix BemecTB, mt/ji 


nOBepX HOCTbK) BOflbl, 

Mfla 




no one 


nocjie rpaBHTauHOHHoro pa3iiejieHHH 






HCXOAHOe 


pjieicrpoKoary 

-JlflUMH 


1 nac 


2 nac 


12 Mac 




0,01 




115 


8,0 


5,0 


3,5 


npOTOTHn 


0,02 
0,05 


120 


112 
118 


6,4 

11,2 ; 


4,1 
7,3 


3,1 
4,4 




0,1 




112 


12,0 


8,4 


4,7 


ripejyia- 
raeMbifi 
cnoco6 


0,01+0,1 
0,02+0,1 
0,05+0,1 


120 


114 
112 
118 


5,3 
4,1 
5,7 


4,2 
3,3 
4,4 


<2,0 
<2,0 
2,6 



KaK BHflHO H3 npHBe^eHHwx pe3yjibTaTOB HcnbrraHHH, nocjie 12 nacoB 
rpaBHTauHOHHoro pa3AejieHHH boabi no npefljiaraeMOMy cnoco6y bbthbjt^iotch 
tojibko cjieflw npHMecefi (<2,0 Mr/ji), b to BpCMH KaK no H3BecTHOMy cnoco6y 
coAep^caHHe npHMecefi npH6jiHKaeTc« k 5 Mr/n. 

TaKHM o6pa30M, 6^aro^apn uHKjiHHHOMy H3MeHeHHK) aaBJieHHa b 
npouecce 3JieKTpoKoaryjiHUHH noBbiuiaeTCH npOH3BO^HTejibHOCTb cnoco6a npH 
AOCTHHceHHH bhcokhx noKasaTejieii no ohhctkc 3arpa3HeHHbix bojx. 

IIpOMbllllJieHHafl npHMeHHMOCTb 

HacTOHmee H3o6peTeHHe mo>kct 6biTb Hcnojib30BaHO AJia ohhctkh 
3arp«3HeHHbix boa pa3JiHHHoro npoHCXoacaeHHH, HanpHMep, TaKHX KaK 
He<j)Te3arpfl3HeHHbie boabi; TexHOJiorHHCCKHe boabi, HcnoJib3yeMbie npw 6ypeHHH, 
Ao6biHe h nepepa6oTKe He<J>TH h ra3a; TexHOJiorHnecKHe boabi, Hcnojib3yeMbie npH 
MbiTbe TpaHcnopTHbix cpeflCTB ajih nepeB03KH HetJrrenpoflyKTOB h opraHHHecKHX 
coeAHHeHHH (uHCTepHbi, cy^a-TaHKepbi ); TexHOJiorHHecKHe boaw, Hcnojib3yeMbie 
jjjih MbiTbfl noABH>KHoro >Kejie3HOAopoacHoro cocTaBa; TexHOJiorHHecKHe boabi, 
Hcnojib3yeMbie Ha npoMbiniJieHHbix, nnmeBbix, TeKCTHJibHbix, KO^ceBeHHbix 
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npoH3BOACTBax; flpeHaacHbie boam b TpaHcnopTHbix TOHHejiax MeTpononHTeHOB; 

CTOHHbie H JTHBHeBBie BOflbl Ha CTaHIJHHX MOHKH aBTOM06HJieH H Ha npCJUlpHflTHHXj 

CTOHHbie BOflbi Ha Tenjioxoziax h cyaax peHHoro h MopcKoro ^jiOTa; npHpoAHbie 
He(|)Te3arpH3HeHHbie bojxu. KpoMe Toro, HacToamee H3o6peTeHHe momcct 6biTb 
Hcnojn>30BaHO b BOzionoflroTOBKe win TCXHOJioniHecKHX Hy>Kfl npeAnpHOTHii, 
HCHJibix aomob, cy^OB penHoro h MopcKoro (|)JioTa h nHTbeBoro BOAOcHa6^ceHHH. 
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OOPMYJIA H30BPETEHHH 

1. CnOC06 OHHCTKH 3arpH3HeHHbIX BOfl, 3aKJIK)HaiOmHHCfl B TOM, HTO 

ocymecTBJiaioT 3JieKTpOKoaryjumHK> 3arp«3HeHHbix boa, KOTopyK) ocyiuecrBJiflKyr 

nOBTOpflKHUHMHCfl UHKJiaMH, 

npH ocymecTBJieHHH Kaamoro UHKJia 3JieKTpoKoaryji5mHH b 
3JieKTpOKoaryjwTop noaaiOT nopumo 3arpa3HeHHOH bo^m, 

Haa noBepxHOCTbio nopuHH 3arp«3HeHHOH boabi co3flaK>T 
nepBOHanajibHoe aaBJieHHe, jie^camee b npeaenax ot 0,01 np 0,1 Mlla, h 
ocymecTBjmioT 3JieKTpoKoaryjiauHio, b npouecce kotopoh najx noBepxHOCTbio 
nopuHH 3arpH3HeHHott BOflbi noBbiuiaioT AaBJieHHe ao 3HaneHHH, ne^caiuHx b 
npeflenax ot 0,1 ao 2,5 Mlla, a 3aTeM otboaht nopuHio o6pa6oTaHHOH boam h 
CHH^caioT flaBJieHHe ao nepBOHanajibHoro, 

npH 3tom yica3aHHbie uhkhw noBTopaiOT c nacTOTOH, JiOKamefi b 
npeaejiax ot 0,01 no 0,0001 Vn. 

2. Cnoco6 no n.l, OTjmnaiomHHCfl TeM, hto nocjie npOBeaeHHH 
npouecca 3JieKTpoKoaryjiHUHH ocymecTBJifliOT rpaBHTauHOHHyio cenapaunio 
o6pa6oTaHHOH bo^bi npH aaBJieHHH 0,1-2,5 Mlla. 

3. Cnoco6 no.n.l, oTjinnaioinHHCH tcm, hto nocjie npoBeaeHHH 
npouecca 3JieKTpoicoaryjiffUHH ocymecTBJiaioT cenapaunio o6pa6oTaHHOii Bojaw b 
HK - cneKipe 3jieKTpOMarHHTHoro mjiyneHH* c yaejibHoft MomHOCTbio HarpeBa 
0,1+10 kBt/m 3 
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| 1 Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) ox which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T' later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
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OTHET O ME^YHAPOtfHOM IIOHCKE 



MeacayHapoaHaa 3a»BKa >fe 
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A. KJ1ACCMOHKAUH* flPEflMETA H30EPETEHH* C02F 1/463//(C02F 1/463, 101 :32) 


CorjiacHO MOKflyHapoAHofi naTeHTHofl KJiaccH(j)HKauHH (MfIK-7) 




B. OEJIACTH nOHCKA: 


ripOBepeHHblfl MMHHMyM AOKyMeHTaUHH (CHCTCMa KJiaCCH({>HKaUHH M MHiieKCU) MITK-7: 

C02F 1/46-1/469, 1/40, 1/30 


Apyraa npoDcpeHHaH zioicyM em-anna b toA Mepe, b Kaicofl ona BKiuoneHa b noHCKOBbie nofl6opKH: 


3jieKTpoiiiiaii 6a3a jiaHHbix, HcnoJib30BaBii]ajicfl npH noHCKe (Ha3BaHHe 6a3bi h, ecriH, bo3moxcho, 


noHCKOBbie TepMHHbi): 


C. flOKYMEHTbl, CHHTAIOIJUHECH PEJIEBAHTHblMH: 


KaTeropHH* 


Ccbi/iKH Ha AOKyMeHTbi c yKa3aHneM, rj\c 3to bo3mohcho, pejieBaHTHbix nacref* 


Othochtcji k nymcry N° 
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— hocjiejiyiomHe AOKyMeHTu yKa3anti b npoAonwemiH rpa<t)bi C. 


| loattHbie o nareirrax-aHajiorax yica3aHbi b npHJionceHHn 


* Oco6ue KaTeropHH ccwjiohhux AOKyMemoB: 

A flOKyMCHT, OnpCACJIJUOtUHR 06lUHH ypOBCHb TCXHHKM 

E 6ojiee pommR jaOKyMCirr, ho onyojiHKOBaHHutt Ha nary 

Menmynapo;moR noaa«in hjim nocne Hee 
O AOKyMeirr, o m oca iuh flea k ycrooMy pacKpbtTHio, 3KcnoiiH- 

pOBaillllO 11 T.fl. 

P AOKyMCHT, ony6jiHKOBamiuH no mam MeatnyHapaoHOft no- 
aomh, no nocne Aatw HcnpauiHaaeMoro npHopHTera 

tl T.fl. 


T 6ojiee no3AHHfl AOKyMetrr, ony6nHKOBaHHwfi nocne flarw 

npHOpHTCTa H npHBCfleHHWfi flnfl nOHHMBHHJI H3306peTCHHJ! 

X flOfcyMCHT, HMeiomHR HaHDOJiee 6;iH3K0e OTHOiiiCHKe k npeflMery 

noHcica, nopo^autHft HOBH3Hy h H3o6pcraTCJibCKHtl ypoBeHb 
Y AOKyMorr. nopoHauunft moSpenrrejibCKHfl ypOBCHh b cowe- 

TBHHH C OAHHM HAH HCCKOJIbKHMH AOKyM eHTaM H TO ft HCe 

KaTeropHH 

& AOKyMeHT, aajwiomHHca naTeHTOM-anajioroM 


AaTa zieRcTBMTejibHoro 3aBepiueHHfl MencayHapoAHoro 
noMCKa: 07 anpcjia 2003 (07.04.2003) 


j^ara cnrnpaBKH Hacrofliuero OTHera o MextaytiapOAHOM noMCKe: 
10 anpeji* 2003 (10.04.2003) 


HaHMeHOBUHHe n aapec MawiyHapoAHoro noHCKoeoro oprana 
QeiiepanbHbift HHCTHTyr npoMbiuineHHott 

C06CTBCHHOCTH 

Pd>, 123995, MocK&a, T-59, TCn-5, EepexcKOBCKaa Ha6., 
30,1 (Dane: 243-3337, TejieTaftn: 1 14818 nOflAHA 


YnojiHOMoneHHoe jihuo: 

M. EpoBa 
TejietfoH >f2 240-25-91 



<DopMa PCT/ISA/210 (BTopofi JiHCT)(HKWib 1998) 



